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Note : Attempt questions from each Section as per
instructions. The symbols have their usual meaning.
Section-A

Attempt all parts of this question. Each part
carries 2 marks. 2x10=20

1. (a) If y=x>.exp(2x), determine (¥n)o-
(b) Find the radius of curvature for the curve
s =log(tan y +secy) + tan ysecy, where y
is the angle which the tangent at any pont to

the curve makes with the x-axis.

(© If yu(x, y)=(&+\/';)5, find the value of

2 2 2
xza—zi+2xy U +y26 g
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(d)

(e)

®

(®
(h)

The formula, V = o says that the volume V

of fluid flowing through a small pipe or tube in
a unit of time at a fixed pressure is a constant
times the fourth power of the tube’s radius r.

How will a 10% increase in r affect V ?
Use Beta function to evaluate :

q—s B1-x%

dx
0 (1+x)*

Changing the order of integration in the

double integral :

74 nw .___“: F(x, y)dxdyleads to
1= [ fx y)dydx say.
What is p ?

If huwa find curl F.

Using Green’s theorem, evaluate the integral :

$ (xyddy— ydx),
(&

where C is the square cut from the first

quadrant by the lines x =1, y =1.
(2)
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If a4, 0y, 03,.....,0,, are the charcteristics roots
of the n-square matrix 4 and k is a scalar, prove

that the characteristic roots of [A—kI] are

o —k, 0y -k, 03—k, ... L, — k.

Explain the working rule to find the inverse

of a matrix 4 by elementary row or column

transformations.

Section-B

Attempt any three parts of this question. Each

part carries 10 marks.

(a)

(b)

©

10x3=30
Find the values of a and b such that the

x(1+ ax)

in ascending
(1+bx)

expansion of log(l + x) -

4

powers of x begins with the term x° and

hence find this term.

Locate the stationary points of :

x* +u\a 8252 +5QIM%N

and determine their nature.

Evaluate :
_W .—Cﬂ — ) exp(x + y).dx dy,

(3)
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(d)

()

where R is the square in the xy-plane with

vertices at (1, 0), (2, 1), (1, 2) and (0, 1),

Verify the Gauss divergence theorem for :
— N A A A
F =(x* - yz)i +C\N —xz)] + (2% - xy)k

taken over the amoﬁmc_.m:_m:. parallelopiped

0<x<a,0<y<h,0<z<c.

Diagonalize the following matrix 4 :

3 -1 1

A=At iB s =1

1 -1 3
Section-C

Attempt all questions of this Section. Attempt

any two parts from each question. Each question

carries 10 marks.

(a)

(b)
(c)

10x5=50
If y=sin[log(x?+ 2x+ 1)], prove that :
F+D? Ypip +@n+Dx+ 1)y, +(r +4)y, =0,
Trace the curve y= RAHN —~1).

Show that the radii of curvature of the

108 x? (a+x)
curve Y |lg at the origin are +a+/?2.

(4)

4.
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(@)

(b)

(©

The rate of flow Q of water per second
over the sharp-edged notch of length /, the
height of the general level of the water
above the bottom of the notch being A, is

h) 32
given by the formula Q=c le B

where ¢ is a constant. Show Eﬁ for small

error §} in the measurement of A, the error

80 inQis:
WQQ —hyr2. 8.

Show that the envelope of the family of

parabolas.

1/2 1/2

under the condition ab=c? (a, b and c are
constants), is a hyperbola whose asymptotes

coincides the axes.

Expand f(x, y)=y* about (I,1) up to
second degree terms and hence evaluate

Ak,
()




1106

()

(b)

(©

(a)

(b)

Find the mass of the solid bounded by the G _.W.&u along the curve e +u\N =1,

i 52 -
ellipsoid MM+MM+ nlm fikog and  the z=1 in the positive direction from (0, 1, 1)
coordinate planes where the density at any to (1, 0, 1), where :

point P(x, y, z)is kxyz, where k is a constant. F=(yz+ 2x)i + xzj +(xy + NNVM.

Prove that : 7. (a) Find the characteristic equation of the
matrix :
(il L) = YeCm)
2 of ANvN:&lh i 2 1]
A=] 0 150
Evaluate : (I
e 5 and hence find the matrix represented by
._‘o ._.M X. eXp ol .dxdy.
E A 547 +74° 34 + A 542 +847 24 +1,

A particle moves along a plane curve such

that its linear velocity is perpendicular to the where I =

(==
= e =
—_— O O

radius vector. Show that the path of the

particle is a circle. (b) Investigate for what values of A,p the

Find the directional derivative of v2, where simultaneous equations :

7 7 . : = =10, x+2y+Az=
QHQNN;:NVVN.\nTRNM\G at the _.UOMHHﬁ ANu Ou Wv ..x.+.w\+N @u..k.uTN.v\-TwN X y H

i irecti i ion, (ii) a unique solution
in the direction of the outward normal to the have (i) no solut (i1) M

R R (iii) an infinite number of solutions.
sphere x“ + y“ + z“ =14 at the point(3, 2, 1).

(6) . 1106 (7)



0 1+2i

- is a matrix, then
-1+2i 0

GE I N=[
show that (1—N)(I+N)“1 is unitary

: 1 0
matrix, where [ = 3
01
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